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mm\ fn»m±.o 1 frs^*^ y k«?«*hiw^ 

—y KOi3fe*fcBIWt*±flD 1 fif^fc 5 CttftBStt 
Ky h*n-OB«lc*JM-5Ci:#ftt^J:5K, Utttl 
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(2) mm 2 0 0 1 - 1 6 2 7 9 3 

1 2 

[*tfM*e«B] y hstE*^ y Ki . 

»1-*«fc»£E**i:. MiE$!5toJ3E;>3£|c*t£LT /<**ttttWRl/t4£U WEBB'-?** fcWEE 

•y h£Eft^y Kfc»l/C, 3fett»©*aeiM8*i» S8S© Ky h«ttaHRL-C!fclti1-5^y HEttSE 

e>« Litmnmzmmnim^* zmtm®. t, irtx^yyv'xy k^^ek^t, 

UMtSCtCi?, «-©ma/XyHia»!j»6 fljE^y KEttSfitt. iWEEft^y K©±*Sfcfift 

Ky K^Si^LTi±ttj1-5Y^y^x IttfJbCltfSfcPClBfciaSatl-SRK, 1*511]© 

v v^m^y mmmmcx^x, mz%*£#^xmishkMwmii Ky \>m- 

E Ky KO«tW*A*T?©«tai0fBB*l«Jt43»-t5 Ky h £rt«t^««#0WWjfta»&iW! Ky h©5ttti« 

WEEft^y K0i**«:WWt*±0 1 ffSfc v fc« E#aBIWS*©*W*i±©fc£fMBfrai*1-S i i# 

ftEIIK'tSJSWc, *<ciil©«(E±**lc*5V^Ti!tW ftt+S-f^^xy h*E«Ht 

4*lfc**OWE Ky h75 J (S]-©li«lc^5|-r5 d ] *rlB*HB*Mtt» WEEE^y K© 1 ft% 

*V*J:5fc, AlEi£ffll^KX<5^Tfe£Uc*SlE!8rfH5 fct)©i*SlH]i!c-t?iJE*ifiKB)ffif-©ffi!tt®»%fi*t 

C i oT WE*5i«l!i«*©«»WI4±©*fe^tttt* W» /tfitW'g&flJ-Cfc 5 r t t -t-Sffl** 8 E«i©W 

x y h^Eft^y K©W»m 20 [E#g l o ] «fE!tai«P»±. ItrEflE©/ X/H»n 

[Ki*a2l ilEME^SBIl, WEE»^yK©lffS »fc^< oi»©/ X/uy,u-XK#3gL5t±-?ttE&/ 

5 <n£fem%x'®mmmm<nmW)mmL x/u9-ju—/mcmistiizt><nxhzz t Srwrnt-t 

fci[©!6»fff-e*>«i4:«:W»i:tiWI*«lE«©'f 6IMW8XI±9CE*«>-f :/*5>*s> haCftSE. 

^y^xy hSEft^y KoUm [M*«l 1] ME«E©/X/H»P»tt:V*<oi4»©/ 

IM3MI3] WEfl[*o/X7mQ»trV»<-3i»oyX X*Hlr»*LT*i!> % iJE£/ X/uy-/i— 7 p |iiJE ! 8- 

,v>n^-7\zim-t*>tn^ m^mmkws^j /x/uwtMA-*-s^t*#«t-r*w*aioE«© 

l±2(cE$©^y v^xy hSEtt^y K©EE2r8u IHMl 2] IWB-f 5>* y HsSEE^y Kit, 6 

H8*Jl4l iMEffiK©/X*MQ»tt^<o]i»©/X ©**5«lW«©'r^^S:Sfciai-5tt*©lWEyX/H!l! 
A'H**rtLT**5, ftfJE#/X/uy'^-X|;tiJE ! 8-/ 30 qttfc*fe«fc««B;iT*s9, pfcttiStiS'f^rofe 

[»}*« 5 ] gjE^ ^S?*?F sSEft^ y KI±&©H x 9 >x y h ^Efi^iZL 

ttmmw >9*vkm-z>ztmmx'h>o , m mmi 3] wE^y-s>xy MjBE^yKii, & 

©fe**af5lWE/ ^A«a»W±«rPI ©»*5«*«©.<f yt*<>kmhW&<nmt/ X/HHI 

-©WE/ X/PyVv-T^S-tS r t *%®bi-zm nS«r*i-C*Jy , AtfEBESEttu tJlOfeO^V^ 

*J53E'«©f >9V**j hiQEE^y K0«ft**fc ^tttb-fS WE/X/PMq^ic»Ur©^irE*ji«!Kl 

[«*S8l WE'Oy v>x y hSJSft-y Kttfeoft ft^©«*Wtt±©fc£(OT©W!tfc&K-*-3 r. t 

4««SR«©'fV^*a:tll1-5rt*s^te-e*>y, ME i-r5»**87JSl 2©V^**-*KE«©'l'y^ 
BfcfflWgftfclSXlffltlEfcjGiBElS*, #£©&© 40 5?*y h^EftSO. 

-fV^S:i!ttti-r5ilE/X/^qg5{c»LT©^lfei- [91**1 4] WE*'5e5WR© Ky M±, t-TX©M 

5wi4r#*i1-5!ll**l7!rS5©V^^-«lcE ft* Ky h-Cfc5Ct$:#«ci:-r5S«*9875Sl 3© 

*©^f v 9 i^x y hSEft^y K©Eft*fe V^i^tEftO'f >^ v'x y h^Efi^So 

5 Ky hT*5CtSr«ftt-*-5»3|t«l75S6©V^-f [000 1] 

*ia»-*fcE*0-f y*S>*y h^Eft^y K©«ft* [*M©Kt5a«^»] *«WI±. -f 

E»^ y FflWbifftaw > y 5? * y h «ESkgS(c 

lit** 8] -Yyyjg£ni[ti-fS$&©/^/M3«qiSlc «^v> EftH*±© 1 fWNWHfcEfc^y K© 

iiat5a»©EyjSt v WEa»©E^^fc*tffL-C «»ia©%**K:J:oT*IK-*-f^^*y h^E» 
R«tf>*ifc««k©E/j«4*^t» ttrs^yy^x 50 ^y K«WSWv?yiy h^E»»Hlc9flt 
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[000 2] 

-f$fE«--y K£, ^©Bft^y K«r±*iE*rt (Eft 
[0003] ±fE(DSEfiK y KI4, y X/Uffl P fttigi 

[0004] ±15©**!/ y^*»!4, Eft^y 
Ktri**#rtfc*»4tf*. ;:©3ft*K*sn-CEft 
-.y Kli, Ky h^^-^-^H J: •m££;ft$*'f 

IMMfiH©*MSi::3tLfcfce>li\ *K&!>mfllf4Eft8E# 
*MtiE#AI£fMk£-t&. WWt»©IMfcfc1fofcft 
btf. *Y y yi>«M*liEft^y K*SS£jfe*#flfc 20 

[0005] «±©IMfsfcilk9jSWT5£ifcJ:9, K 
h^y--yT-y-(c£^<Mj^E®$ft±KE&;* 
ft*. 

[0 0 0 6] -1'vy^xy hiCE»SStlc|±, IE 

fc«»ro**-5«»«oe«i^/i'^«rafiajRLTBl)!iO 30 
tactic* 9, W-oyX/mq»a»feJMt«fHRo 
Ky h (HitfiU'X©*** Ky h) fcaSJfflRbT 

stats 7© k cir-e, #aE««§^© 
jsw (mm) is, E»sfiiEK*5ft*w8ija*s:as 

[0 0 0 7] $P>IC, -<y^5?iy hSBftJtffllCtt, 
EftKfc±©lfT3fc0K:E*^y K©±**fctMHil 
**1-5*««rl«ffiUfct>©**)D, r© £54**14 

r^yy-ijy^^j xi4 rv/uf-^*^>**j t«f 

tfflTVS. 40 
[0 0 0 8] fl];tf4\ lEft^y K©±*£«r|BIHTK:*J 
^■C4iIllltfC4^tTltT«:Pn»t5»#. Btt 

jiw^Tt-rntf, 2^i©#a«««#wi*iiMth 

©te,6£ 1 /<* S o#iBBOBfll*ott/IS J: 9 t T/4^ 

2/<*@©#a#*l)fct©te£4 5 t>T/4»tftt»6> 
4/<*g©#»»lWS#©»£fc3^;*B©#*B 
»flT*oi»jftJ:9t>T/4^*rt*«e>**. C©4 5K 

*a«wt*©ttjft«r^«icT/4Woi*?,rcfc 

Cfco-C, lff©BiSI*4/-«xKTl»T-t-5J:5tKJtr 50 
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[0009] 

[fcWMSHfcW: 3 i1-*MM few**, l«*g©# 

y h«r!tias*5»^, T?etttJ«) ^ -< 5 v 

^3EfttTt* 5fc©fc, Ky h ©**&»# Ky h 
ro«atJ:oT**oTU*5. #a«g»f§^ 

©H4S Ky K^atffi-T^^fCfi, m^Xitti 

#±©<fctt# Ky hf-'fXlctoXaJiCS^ft, Ky h 
t XK J: o TPtffi ? -f 5 V y*#«ft L T L * 5 „ 
[0 0 10] -tLT, tfJE©*< Ky h©«KKJ:oT 

V^Si#©*|C2oB©Ky h ( lol© Ky h ittH 
Si#*fe5t>©) *£fft)a*<i.TL*5ri:as4>5. 
[0011] *mit, ±&L1t*m*&LXtt*ti 

it%><DXh<>x. *<Dmttz>t^b\±. mm± 

©lfrfcESfc^y K©*»a©±*iEfcJ:oTfpMU& 
o|S)-ro/X/H«n$^fb««©IS4S Ky htrttttJi- 
$SteUoV*-Ci, BrB© Ky hfc3rB©ll*fc«lill;: 

y K©8**j*fc&tM 5?x y \>*,&&&mm;-f 

[0 0 12] 

fc»ai-5**©EE;*>££. iWB*j8:©E/jat#fiSL 
T«tt &*&**©£*;»&***:. t^S'f^i? 
xy h*Eft^y Kfc#LT, ^SiS^w*a»ff^ 

^LTWtiliCJ:?), W-0>lMB/X*Hq«a» 

e>*45««©Ky hSraaai^uTPtfats-r^^^ 

xy h*SSft^y KWWS^J*S(CJ=V^T, WEi»^ 
tt»**"C©lfciaBfMHI]lC*jrJ-* Ky hS^IWco^ 

fcH^©BUI5 K y h *n-OB*CltJ|l-*' 5 C t » 

loom it, gfiEiiiE^wii, naam^y k© 
i ff at 9 ©££20&t?itFiE#ai&fjff f-©Rftjn»i 

[0 0 14] *fc, WEH!t©/XA*|qtofcv*<oa» 
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[0015] tit, ®wm<D ; x/\<mmt^<^fr 

E£ 7 X/i^iJlcftj&t 5 4 5 icf* £ t #"C* 5c 

[00 16] IME^^^^xyhaaEft^yKIl 

So 

[0 0 1 7 ] *fc, ttfeY V* S>» -7 h*E«^y Ki4 
[0 0 18] *fc, WEft45««OKy htt. *<fX 

EEtt^y Koi***E«i*J:© 1 flSfcO KWfc 
rifcfc&cDFWB K s» h #H-©B*fci|HM-8 - 1 

omm&m-rz z t m t + * 0 

[0 0 2 0] Sfc, fflEtfjEBMHIi. UlfEEft^S'K© 

m uzmm® 1 1* - 1 
[0021] *fc, «rBi!tai*3Si±. frE**©/x* 
M p »fcv K oaxo y X/i^/u~-X(;:#lg LltLxMi 

# / x/UTVw-y&ic&g $ nfc t> © i 1" i Z t 

5 0 

[0022] ttE*fc<o/X/uHn»ttv*<o** 
cD/X/l^fc^LTio^ S&B£/X/k;7Vl— X|4f| 

e# / x/i^fcatara 4 5 tc-r* r. t 5. 

[0 0 2 3] £fc, MEW y^-^y k 
X/H»n»*r4S-fe«lca»fl|iT*i5. »tffl$tl5^> 

* ©fi^gai-siME/ x/i/M p»iai±ti5j-©ifE/ 

[0 0 2 4] *fc, Wl&(y9*Sxyh&BHtr*ir\t 
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■otbtkmrnia; x>m a men u t ©*iWB* 

[0 0 2 5] £fc v *&EJM:a««0>Ky hli, *-fX 
[002 6] 

imomoMffl BIT. *«Wo-jttW»K:J:* 
<< 5?x 5/ h^Ef^y Kofl*ttRtW y* vx 

10 [0 0 2 7] 01(4. *»«©--3Bfc»«BK£5'f y? 

y>Y*vv>2km*-X^z. -fyvV^yVxi- 
7 114, ta^y^ (H**T) «'^M 
T-^^^Smi-S^^^-^x-xsi:, #Sr-^ 

20 ftft*S£Btt9£, K^/<?-yf"? (tfyK 

X y y h x y y 2 1 Z iSfll 1" 5 fc ft © -f V 9 ~ 7 x - 
* 1 0tSr«x.TV^ o 

[002 8] ^y?-7i-73ti, W%.tf.**7?9 

1 oof- * i l±SIS©7 ? - ?frbt£Z> RlMf - * 

hayfa-^^bSfS-fi. *fc. ^^^-7 
x-X3ii. h3>tV-^|C*fLTfv— (BU 
SY) m#*7?/yyv? (ACK) fg**frllJ^i-5 
30 ;i:^-C > #5 0 RAM4li, Sfi/<-y7 7 4a, tB/< 

•7774 bttt. mwmtx-oxmx-wzmz 

fifcf|Bj3-K7»^*SE1S*ti5o tH7J^j'7r4c 
[0 0 2 9] ROM5I4, ®mM6^£iXnn$tlZ 

40 fcSI&JiW'-fy, 7tyhf-?, fy7Av 

9m$*m.\.x\^. 

[0 0 3 0] *J»6?6tt, S«/<y7r4art©EP9J5 f 

^B6tt, ^*Lfc^W3~-K7 J -^| r 4 J IW5/< y 77 4b 
(CE1fi-r5 0 MS? 6 14, tW/^7 7 4bH 

Ufc«t»M 3- Kt-^S:, ROM5rtC7^yh 
7-^*541/^7 7^ v LTKy h/^ 

x-?tt> i8Wi5cit»«Hi#«Tteixfc!l. a*^?7r 

50 4 c(cE«$nS« 1 
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[003 1] Rmft±.<0 lfrfttcmti Ks> Y*9 

fj;<?77 4cfrtilfiti<D Vy h*9-yr-9#m 
JlZtiZk, <¥W<yy7^b(omf>m^hX. ft 

[0032] ^yyh^v->'y2i±, ECh?KSii 

8t, mmmmi it, **9yvmi2b*hm 
tiZhx^Zo m<omi m, «ai*>*-^stftt io 

Sflp-?*^*?, E»IS^oWJffift«E#Sr)(Mft 
*SSrff 5o y y$atW» 1 2 Ht, Eft^y KSB 1 

*S. £©*+y r«l 211, |E«ttmc*J»t5± 

[0033] ia»^ y mm 1 a ©-epsr«^i- 5 ie» 

H*) **Silfc/X>mq«i3 (B2fc*t) *W 20 

[0 0 3 4] Ky M^-yfWKSMSftfcep*?* 
(SI) ft, »«li]K7*»6©^By^flr* (C 

k) izmwLx, ■o*-7*-*\Q*mzxw i $m 

85 2 2(1, 7 (LAT) cDSfSKloTft^x 

atftft-s-iii, s*M&4w&£®»9*»&<&#atafoflr* 

(COM) *»fe#*4»#fcaK£-e:5fcft<0fll*-C* 30 
[003 5] W</Pv-7* 2 3 II, «»$nfcJWR«* 

snx*J0, *^yf-iitt2 4©aj;a«K:f±, H2t^ 

*S£*VO*5 0 *LT, C©*f 7 i flE]?g2 4fl, X-Y 

[0036] ilBOffimtiWi 1 2 5 11, WJ© 

E^%4*^©-ffi^Jb5o £fc, /U^ayhD- 40 
51, WfMt**Si»2 2, l"</i^7*2 3, 
<f®i§2 4ii, *snKftr*&^yKMftm*ffifft1- 

e 0 

[0 0 3 7] _LSE©flW-?ll, 5/^0^2 4© 

kj:»>. #ai»m*#ffimjiiw-2 5fc09BS*u c 

©#a«E*!rfSf-K£DTEm»i L 2 5tt«»i-5. - 
^^7f@82 4C»5^r-?ii roj offl 50 



[0038] JtLT. EEfHMW2 5©«»C#oT, 

y x/n« psp i 3 y tmtf&to+z, 

[0 0 3 9] #.\Z S fflfr^y K8W*iilCOV^TPt< 
KWt5. B2fc«*UtE«^yK8tt:, fcfcfctEtt 
*- KfcEWBtt* 25^!) ttfrfcEft^ K 8 Tfc 
5. 

[0040] ZOft&^y K 8 ft, «Kc©H^^ 3 1 & 
#jfcLfc7**ax-*:*=j> h3 2i, /X/H«q« 

1 3AV*a-<>'^a3 3Sr»fifcU«:itKa=y h34 
t, E«8tt?-2 5t(BiT^«. ^LT, 7*f-»x 

y h 3 2 roS5ffilci««S^- -7 h 3 4 
U 7**»x-*»=y h 3 2 ©1f ffiiaiE««»riP 

2 5«:tt»74. 

[0041] E^i? 3 1 ii v mn,wm+ 2 5 

oT/X/^p$i 3 ^^«trtttUd««. «*. 
tf, E^£ 3 1 trftftUKM w fc "CEE** 3 1 « 
fcAPEEU /X/uWqtsi 3*>P>^y^jKSrBtffl$-it 

[0 0 4 2] 7^ ^x-^a.^ 5/ h 3 211, E#^3 

d©ffi^*»lda£«3 5©l»iBli«***T-5aB»tt-3 6 

roE**«j«»s3 5onpffic»^*nr2»© 

3 6(C|±, >?£3 3 tmm3 1 kZW&Zit 

5fc»o|gWy^«K3 8t, E^^3ii/X/ups 
a»l 3Sr3ta**5fc*roJB2-r^*K3 9it:» 

[0 0 4 3] jBS^ry h 3 411, *a^y^^3 3^ 

l<D$imz&££tl% J X>V?V-Y 4 2i, ^y^^ 
^fi)cS«4 1 COHffi|C^g-$n6tti^P^|5feg4 3 t*» 

[0 0 4 4] -<y^^^S«4 1ICI1, /X/l^MPgP 

1 3fc*a+$/X/m»q4 4fc»J5feLT*>3. * 
fc, tt*&P«fifcK4 3(C|1, *a^y^*3 3i«l'T 

y?»&3 8tsr«at5i'>'^#^P4 5i, yx/u 
sap 4 4 i* 2 y^«EK 3 9 1 ^sta-rsia r 4 

6k*&®lXhZ» 

[0 0 4 5] ftoT, C©E«k^y K8HI±, *a-f> 
^a3 3a»e>E^j*3 lSraoT/XA'Mntti 3(cs 

[0 04 6] m%m$h?2 511, WMS3 7tr^"CE 

5 i±WRttT*> 9 , Emmm^ 2 5 ©«ra5{cttT»«i 

4 8 WffilCliESSft^ 2 5 m 0 1 5 (C 
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[004 7] 7^fai-^a=j»h3 2CBi 

mmtzfflm : Fsom&zhx\^. z.<nmm=f- 

5 0©3fe*SiBtt, ffi«JBtt : F2 6J:5tilE<»ja*ii-C 

4 9 ZftVX££m®*2 5 CMtt«»*{JfetfrtS. 
[0 0 4 8] 1, E«fift?-2 5, & 

t*. mm* 5 on, ®xtt*tim-ivfr*Lx^ 

So 

[004 9] wCffift^ j> K 8 eft'**'**** 
S*l5i:i:&S««4 9 £T»*1I4 8 t<OWIi«BESS* J 

fcz-rz^cmmi-z* z.<ntz. sums 3 7tw& 

$nfcffm««J^2 5CDTS?««4 8 0iJlilt5Ug*-f('± 

S»MS3 7M\ E^7*3 l«li^ai-f*J:5lc»*v EE 
73^3 1 ©gftteUXlSStf 3„ 

[0050] /X/H»pgsi zfrbJyom* 
tttti^-tts^a-icn, ee^3 it«L»niR« 

3 1 ft\Z.K.>OtmJi<Dh*-tf£.^ ZCOl£t}±mzft 
oT/X/HSpSSI 3^P 3 f±-<y^S[25 s ti:{il$n5„ 4 
fc N V^jgWqttti^lC, ±$««4 9iTlfPSS4 8 

3 7 tfK<Dftmcmz>, ztnci<o^ tm^x^its. 
p45*i UTEE^^ 3 1 t^r ytmifeztiZo 

[00 5 1] Rfc, Kg^y Kggfi 1 8 QftftftttlftK 
ov^$$-f?> 0 :wSEi^y K»H1 8tt, gilt* 
1"J:5t, ajRflr**4S52 2, l"</^7?2 3, * 
>f 7«2 4#tfEEWgi*l?- 2 5***;t-0>5. 

[0 0 5 2] -t LT, H3fc«1-J:3fc. W<fr*s79 
2 3I4, yX/HllnWl 3C*riStTRttfc*»Ol"< 
/^7**?2 3a~2 3n£flt;U„ *-<y 
«2 4t)If0^^f24a-2 4ni{Si 

5o tit. Emm?2 5hmv&%mi*2 5z~ 

2 5 n*»e>#l**ix5. 

[0053] mm^mu 2 2 $»&©»««*«, w 

^T-^Kg-^T, U^y7?*f2 3a-2 3n 

[0 0 5 4] #^^yf-SR^2 4a-2 4nlCli. KSft 
{t#*4II«&9#*4Ut#a*IWB* (COM) #A 
T^tVC^ ^^7f*f2 4a-2 4n««;4);| 
r©*.-f y:Hfc^2 4a~2 4nlC$=fc$^^ 
fcEE®g^!)^ 1 2 5 a ~ 2 5 n fc» tTii*iW(C^ii)K«) 
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[0 0 5 5] C£0i5lC, ;©ffig--7 KSlll 8-C 
fi, W*f f -^fcJ:oTE««ft : f-2 5K*aW»flr* 

•pf-jrtf r i j ©fflWfcfe^Ttt^ yf-B»2 4# 
»Wttifc4««>T?» *aWMi*-J«E«g»-T-2 5lc 

»^2 5*«»ts. mf-fv roj ©JUM 
<ofQ<Pf-9tf roj ©#M-ei±» #£E*fitt*2 5ii 

[0 0 5 6] fcC, r*KyhJ. r^KyhJ, W 
KyM r#fll*j O4«»(0*&^{^lfTIE 

[0 0 5 7] 04 a, *«i{t**4iaB9#*4-i-** 
* Ky Mltt^*. * K-y MEitf^ 

[oo58] mm%it&mfk 9 1±. c <Dmmmm% 

m%<nm®MTX'%&+t>> r©K«ii^«T 
30 f±, iE»gia^fc(75raiSS^as-r5o *fc, SK 

«**4»2 2. ^^7^2 3, RVXJ vi-m 

2 4i±. B34K:*ufc#ajBiiflrt*>e>, Wrtmsitt 

[0 0 5 9] ®4(C*1-J;5IC > C©*a^»)ff-tt? 

t^WSttT, »WT 1 (P 2 2 1 ~P 2 2 5) . IBW 
T4 (P2 4 0~P24 3) , ISOIW^T 5 (P243 
~P2 4 6) KEttStlTV^. Sfc, /J^KyhMfc^ 
40 /u^**j*t5»»**l42ofc»fj*ix-C, SBWT2 
(P22 5~P2 2 8) , &t/^WT6 (P24 7~P 
2 5 8) icES$tV"CV^5 0 *fc. ^KyhKtt^^ 
SrfMt+3R»S*f±, »WSn-fC«MT3 (P2 3 
0~P240) lcE2f$nxv^o TcKyhS? 
n^x%«Mtt«ttX»*tt. 2oir^«S4xx. « 

WT4 (P 240~P 24 3) . StJfflWT7 (P 2 6 
0~P2 6 6) (CiB{l$tl-CV^5 0 ftfe, ^IWT4©R 

i:lc#a^c^ffl$^^Tv^^> 0 

50 [0060] JWMT2i»ilBlT3©IBJ©»IIWTS 



(7) 
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lKii, jh&iks* (P 2 2 8~P 2 2 9) #eit$ 
nx^i. mkk, »MT5ifflfflT6©M©*iMTs 

2Kli, #2&$£* (P 2 4 6-P 2 4 7) 2)SES£ 
ft, HIHJT3ifflWT4©H©»|ll]TS3£B:, $3$ 

(P 2 5 8~P259) iSfiffiiJlT^?.. 
[006 1] -tLT, *KyhM»'<A'**4rtW*Hl 

g*> &t«BIWT7©*7«»B*Sr#iimtt«**»e> 

SBtett, M£©ft*^-*fc^^TJ»MT3©JB3 10 

Wi^^*4rt1-«Btli» ^©fP^T-^lcS^ 
V*TJBMT2©»2«»e*, &tf#i!i8T6©5&6i£^ 

fc*^r«HBlTl©*l«»»K. »MT4©#4i£ 
ff*3?$, 2iltWISnilT5©»5«»»**r*iiWKiflr*^ 

[006 21 05 [z.H*f£ o * Ks> KM**** 
14, S*»«©E*}£ 3 1 tr'> LMSS * *Tffi** 3 1 20 

rtfcfcsat^f *m^xmmmtm& 

K^g5(5(P2 4 1-P 2 4 3, P2 5 9~P260) 
t, i©*«tt»«*<cj:ori«KSnfcJE^*3 lfc 
$ 6 let 5'> t^S^itr-C &3fcift£-ti:S3ti&-fc^ 
g£(P260~P 2 6 2)i > &*'£&Vh it)fc'>t 

3 4»bW ^^*trltaS*5ti:aj*RK*(P 2 6 0~ 
P 2 64)t, «ja«*fciSlt«>«=***©MTt>* 
«ih*-«:*«Safc»B*(P 2 6 4~P2 6 5)i*»P>« 30 

[0 0 6 3] *fc, •FKyhWB'^tt. MSfiV 

EVl ' *-C«Pffit|ffiV« 4>b«E49E 9 3 1 CfioT 
«BE«rT****ii-CBE**3 l«rl&5S<*if, C©* 
3R*tt«rfiM*S**^*»»e*(P 2 3 0~P 2 3 2) 
fc, ■3RUfcEE^S3 l*iR«**5«taj»»S*(P 

2 3 2~P2 34)£, Bttt»S*ro«^«t 1 ?^^ 

3 1 £&*W&3g£*Tp< 3 1 40 
*>&tr3l3&SJB3e*<P 2 3 4~P 2 3 8)i. RtftJitta 

(P2 3 6-P2 3 9)t*»fe«j«*#l«. 
[0 0 6 4] *fc, /hKy hMHA*|±, *tt«KV 

3 1*'>UK«Sii\ rotttM^^M«t«ttffitQB 
g*(P2 2 6~P22 8, P24 7~P24 8)t, d 

©&*»g£K «t o xmm&m £ *ifcjE*s 3 

4 8~P 2 5 0)£. »«LfcjBE**3 1 ^ltX*g$*5 50 
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«ttfjSt»e*(P2 5o~P 2 5 2)i, ttaisaas*© 

#£3 lttte§|*i&tf3li&S#»*(P 2 5 2~P 2 5 

*5«KWW«(P2 5 4~P2 5 7)i*»6«ift**l 
6. 

[0 0 6 51 fl^rtftWft/^Hu IKlttfi 

«j2M*(P2 2 1~P2 2 4)t, *2ft£fttt£S 
*(P 2 4 1 ~P 2 4 5) 

[0 0 6 6] i#0*K?hl»><**feJ£ttnft*2 
5 l^tt^-f ■Sir, o#«3J:5K:>f^*a*i**v^ 

*»e>0fJt©*E4JEO 2 i"CflBEtr*TS* (P24 1 
-P 2 4 2) . "PffimEEVw tfiffimiEEVL £©l§<PfD1 
^/H0*2'Ptt«EVML CiUb, £©flf2«f>ffi 
IEVml $rmmR5Tc«t^1-5 (P242~P26 
0) „ EfiaTO*2 5©#*»Bi::#oTfiE 

£3 1 =***©JBWH-&fc*l 

[0 0 6 7] #VC, K^+ttflEVm. *»bBfS©« 
E*)E0 2 2-C«i5^$e>ir^TS-a: (P2 6 0~P2 
6 1), <S{£IIEVl KSLfc&CWlSffittffiVi. trBf 
feBfflflflWH-S (P2 6 1~P 2 6 2) . r©t#, '> 
U»*Ufc£E^3 1*§E>lw»*UT. <i>9imh 
*3 1rtWE*4*i*. oflc, ft4DE£RJ£Lfc«E 
*(E9 2 3ICffioT, «gEV L a»e>»2i«tt«EV 
k ' *t«EEtrJMIIi±#S* (P 2 6 2-P26 
3) . »2*{fc«EV.« ' ■CgfJWIWWUfcOt, (P 
2 6 3-P2 64) , m2?Ji&'ieEV„ ' 

* vmh mmxm s *s i 5 1^** 3 1 m 

S»*a{cM-t- (P 2 64~P 2 6 5) . Z<D 

t * , mnm®? 2 5 ©««/j:«»c j: 0 . ae^^ 3 1 

[0 0 6 8] ifc, «p Ky h •Utt-' Srffimailb^ 2 

S*nfcM*©«EE4JK» 3 lTlB2<£fi«lEVL ' * 
-C«£fcTte<*-fr(P2 3 0~P2 3 1), ^2fitt«JI 
V L ' C*Lt5>i©»2ffitt«EEVi ' ^^W«l 
j*t5(P231~P 2 3 2). dtlClJ:*), JE*S3 1 

j£4)E0 3 2l:j6ot, *2fl£ttfBEVL ' *2 
iliffi«EVH ' £-e«J££&8ltK±#;*-£5(P2 3 2 
~P 2 3 4) 0 rott , JEE**3 l#*aHaM8LT 
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[006 9] -tLT, "f>'y*iliifc3»£jJM=;*;fr* -e*)S«»e>, *PKy hM£/hKy h S £©M©ffcfctiB#& 



4-P 2 3 5), ZtUc£<9, 3 1 ^ft«(dWi M0>#JWfctt (lf*l) *»fcjiT, ±***^lCfiUt"C 

LTEE**3 1rt**EK*0, =*#*©«&8iS# 20»©Ii* (If* 3) £* *Lfc#&K:f±, fKyh 

*m*a3 lrt*C!l#a*Jx«. ttot, p<=x#y, M£*Ky KLfc0lW©BfcflJ«f3ett (T/4) X2«>i 

©+*»##* = x**fc£fi£*i. r©«t»*»»#-C V^dfcfcft*. 

V^jiiftormiW*. -fl^lIfclfcaS-tfcfcfe 10 [0 0 7 51 413, ■6K*rt«miliftMttK*SV' 

tf. *E&±#Stf;fc*fcWrFI*3tfT. ff^^3 1 Tl^xi^W^. IS* 2 11 2 1 ? v lf*3li 

SrKXlS, ^*#*«lg»£#Mx£;*-t£ 3^^@-C. W#4li4/<*@?**v**iTOJS*i£ 0 

5(P 2 3 6~P 2 3 9). £1t, 1 /<X BT»f±y X/HlQ» 1 3 a i»P> Ky h#lt 

[0 0 7 0] * Kyheft^* fcff«Hfr?-2 fcb§*k 2'<*B-CI±/XA'WaSl 3 b*»6>, 3'<* 

5£ttl&Lfctt£i::|±, t"ffiUEV M ^f>KffimEVH |fll;X/HpSl3ciJ»b, 4^s-ei±/^M 

taBE«J±#U-C»»Sn5c:ti:J:9, JE**3 1* PgB 1 3 d a»e>**ve*i Ky htf>*Rfctti$*l5» :©i9 

»«LT»»fW*tt»3;h,MP 2 2 6-~P 2 2 8, P ^^SlittfflfS V X/wfll! Pgfl££;t5 C t let o 

2 4 7~P 2 4 8) 0 -tOfttt. fcfcttWUttKy h T. /XyH|q»l 3«©Wtt©av^fiHr6Wn«) 

fc PHKftlbff^iSeSliS ( P 2 4 8 - P 2 5 ffiTfcBlhf* 1 fc 5, 
7). Z<D'hh'y mWl'<WVli, BEAM 3 KDftW 20 [0 0 7 6] ifc, Bft^yK8 0»a. tttoyX 

#?#6. ft^y K8*H*V^ttloCE*^y K8©*T?*>yX 

[0 0 7 1 ] «taad^/i'^*ffi«fift^2 5Jc« A*H5fcJlfca::i#5W»oTv*5 B 
*Ufc«#(i:tt, ]RittBS»tt»&tJ t «2WiAjK«ic [0 07 7] ^rf, r»J:5»5e«J6»il«:%«U-C, 

J: 9, EE2j*3 ltt. <p«£v M lc*f£t3ffiim!f *»©/X/HWPSSi 3Sr0f3£©ayp»cttor**<oy 

mmmcEixmftLftm^ xmmmz. - ^^*c**t«ci:#a*u<. ^©«}£©/x/u 

*ifcJ:D, '>LE**3 lrtHMItii Z/i'-Xw^MSaifcttttTWifcO-CfcS. 

*n, *©&> a»««K:ffl#r5. t£o-c. /x^m 30 [00 7 8] H7«, m&v>4vt*vkm-z>z.t& 

n»l 3ft®to'(>*m#is'tlZ>o T?#6E«^y K8 UfcHtf* 9, IlO^ 

[0 0 7 2] *LT, **aOB»fcteV*Ttt, *T«3ft y K 1 0 1 M±7f y ^4 VI £»±tti-f 5«#©/ Xfl> 

K, ttm36ftSieir*sv^T, H5fc*LfcMfc>U' BfiPgfll 3*WttMvCV>*. *2^£»4©^ 

^<0±j«Sr»*tSflr*O38flli*jS^6Ky f^OitfflB* yKl02, 1 03, 1 0 4l£f±, y7>, v-fc?y*,& 

jfc*?©l!tmM5P«BJC*5tt$ Ky h**M©B*lfflgT V4*n-<D>(>9Z*fr?lbVttorZ*m<D/XA>&l 

*6!tai«Mgtft3t1"«. Ky h P$B 1 3 #RtfMvO*6. 

ill, 0U«fvfX©#M:5 Ky h©C ifcjfcftU 12 [0 0 7 9] -t LT> H7K* LfcBft^y K8 Con 

5©«»H*»fe» Ky hf-'CXtio-Cttffl^-f tqtfflB*36S:ft£1-5RK:tt, Ett^y K8©$ ©#/ 

^**5rt#»*.t*v5. X/i^ajXl. X2 - • • • X8fcfc/X/p$Ou--:7 F tea 
[0 0 7 3] 8tail*lE«rifc3ei-5fc*©*fl«)4*fti 40 gLT&/X/l^J&(Ci±aiB#3l£&£-f5o *V^tt, ti: 

lti±, «iria*oji*« Ky h4r*»fcRfttt<*:± B*iic-f v?nm$mtz>w&<» ; %mm 1 3 

(CBtWLT, Ky hOWiKlSCfcJlHMMoXU'©* (D^/U-XYl, Y2, Y3, Y 4 *|5]-©/ X/U^/l. 

7b9^E»^y KSr4@3fe4S-fr5 4^*- K(c*3V> [0 0 8 0] «fB©»< Btffl«M6ifcftUlK*JV^T Ky 

T. H6KiS«UfcJ:5lc. Bft^y K8©^)£©y X/i^ K©a©«©?fcffii^lS^SLfcP>, ftC, fe^iB'gl 

BflPgUl 3 a*»blhajLfc/h Ky hS#, PUyX/HJB S(w*5V>T, KKftgiSli, Bt^^3Wf^lcS'5V^■C^ 

PgPl 3 aa»e>RCyV5^©«£ffi*-CGfcffiUfc» *LfclCEB*IBCJ:oT*aWi«*»BMIM»±0**jjE 

^■©f Ky hM©^#tt« (0*1) i»6JlT. ttttSrW!S1-5o JMW&KBv IE*~y K8©i**S: 
^r6]WC(6]WXloP©IS^ (B#2) |C##Ufctt 50 Eft«*±©lfTSfct»»C**lH]**fSRC, *45 



*lo»CffiS1-5l*fllItt4^ j e-K©»#-T/4S> 



3 1 tJBo-C3ia«EV A *T?«E*TP|-r5 (P 2 3 



0074] nm^, -kYvv L<r)Htmm$* Ky h 
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££ji*ftv»J: 5 fc, #aMHi*©iMMI [0 0 8 7] H7fc>j*l/fcJ:$fc|E*^y K8# 



[008 11 ilCX, lES^y K8©lfir -f^XW&W/X/MBingP 1 3 L"C*Jlrf ftOTIi 

Sfco<7)±**ia«:-c*iswB««-<oett«)(iT«:»L fc<. »«ofi©/x/HWp»i 3fc*ttx©*£«i- 

fctUDiEWmctS d kifiitt 6. «*.tf , WftlJWT 5 Z. t t>X# 5. 

#138 us (Htt*=7. 2kHz, KyMB"S=3 [0 0 8 8 ] RJbilHfcJ: 5 K*3M«tilc 4 HIS, K 

6 0 d p i ) -C, ffift— y K©lffSfc0 0£**H* y h HtMPBOItfU W UX Ky hoWWOSCT 
Sr4@*Lfc4/<**-K©»6\ «E^WAT= (1 10 *aMWt*o#Hm±©tt*ttB«:ll8t5 J: 5 K t 

38/4) xn (n :Sfc) fct5wtis-e#S. fc©X, Eft«t#±<D lfrfcffiflKy K8 ©$&!§]©£ 

[008 2]*LX, B8fc*bfcJ:5£4><**-K j^£J:oTI?MLaoP^-©/X*HQ»l 3a»e>« 
^tJVNT/hKy hi + Ky h £©##&$# 1 M?7>f Ky h4r!tai-f 5»frlw*SV»Tt>» 0fS»ffl 

■SrME^Wt1-5t*t, B8K*UfcJ:5^, *Ky -?*>►>. £*ilc4 t)H K©[6]_b&E5 r. fc#X£ Z>, 

h z*ktn-rzmm, #miLWim<»miM±.<DUim i o o 8 9 1 & c^-c, ±«sn*^*sxi4, 

ffi*r, + Ky h «0*aW«>a*<0«rtB**±.<0»j«ffi«*» *- KOffittBW l 2 5tfiE*«ft«^i: LX&fflLfc 

&*TT/4trarW*MHc«U *Kyh B*^y K8fc«*Lfc#. **W±» 

©#«!Bft«*©iW*-t©*&jStelR4\ * Ky h©* *- KttEtttth? 2 5fcfW.T. SI 9 (c^i-«ESKj* 
aWWt*«lWM*±«>tt*tttt«>6Jl-C (T/4) x 20 -K«)E«BIH l 8 1tfflV^Bit^yK8 2K'b»B 

2 5ICfp»$*5 0 [0 0 9 0] £©K»^yK6 2l4, £/j)c»fJi$©*& 

[0083] mmmi%<DmNMiMi3mm'®& e 3 & , £©s&6 3 ©sub mv&mtmtz) k 

TS^I-oi^TMSmuf, Cl©fc£te:i2©3?ei4. It HS^JSiifcjitK3t = y h6 4t*rf|*.TV^*. -tux, 

o^^ Hei^UfcHTjKUCpKy h£##£-t£fc^ fcy Xy^k- h 6 6 t, gf!)«67t, »Mfife«6 

*frK:»i, H8*©fln ? R£*LfcJ:5lc, (n + 2) 8 bfrbffi&&inX\>^o 

^XB-CB* 1 trtffCt Ky hfcqfcttiU flHXM* [0 0 9 1 ] ££6 314, MB iff ffilcM»$4xtHxS 

IK, 4>Ky hXttfc</hKy 2IW6 9#Rtt&*ifc7e r©HX& 
li. H8«l'©«faCi5iUft:J:5^, (n+l)^IT 30 £ffl& 9 Eli. S£*tg7 OEBESflfcEttlft* 6 

ij& 1 EfitfX/h Ky H£i±tt5U WIX«*1E*K UWK**ivaV&. 

y fB8«fO±aK*tfcJ: [009 2] / X/l'TV- h 6 6 14, M$£#A£&o 

[0 0 8 4] iiiK*rtr«*Ol«lfm Kyf*©8 &/X/HJfing!5 6 5l4, Kyh?f»£E*f£L 

«t*»*»fcb-f, H6K*UfcB*lfcn^B-Wtia fcj^tf yf-THRSftTV^S. g§&$6 7(4, JBET&M 

U SS2EI4 (n+1) /^BTSfclHU ®#3Ei4 ftf- 6 1 tfStt > fSJ*rttt& LX©74 7 V Kg? 7 1 

(n + 2) ^iTItfflU B*4EI4 (n + 3) i, £©74 7^ K»7 1 ©J3B*rH5 4 5ERtt & 

gxttatx, iijtcffivwotfctJicjiBSiiW^rs n. »ft^t-r5jif«eB7 2t^fltx.fcffi^g(stt-cfc 

iSKLXVyfc. 5. 

[008 5] £*it»ur*Kas»»t*j^-ctt. sate 40 [00933 t-T9>k»7 1 f±, -o©©yx/H8q 

©rt<#a«IMI*©l*|««±©*&^ffilESrKy A 6 5 E-o©74 9 ^ K» 7 1 as*HS1*5 4 5 E, 0f 

fflKEJSCX$i!g-f5::iE4>9, Kyh©£&3gE4S Slfyf T'#«H!lt &*VO*S. 

?7#«B6i44r^*<+5wfc3iSBr*-C*>0, [0 0 9 4] 6 8(4. E^7 3, £364 y 

14, 1440*-Kt*ift«lf#«jgft«:l/1 4 40 ^^7 4, St/, £tve>©E^^7 3 i*a4y^^7 

dp i£lrtfc»*.$wi#-e*5. 4^«ar64^«|W7 5tr»J*rSfc*!>0|!ln 

[0 0 8 6] 06XI4«l:± v «*Rttbti-CV^5. 

PflK«©**» (l«Xtt2») tLX^ZiK [009 5] ^LX, / X/Py h 6 6 

|4B*MffifH©l. 2ffirt»l. 8fif*t45<frfrt* 6 8©Wffi^ER1-Sii:t>{^ IHfcK 6 7 frffSfrc 

9, £©45/4*&<C|4l. 2f»^l»lCi£f£{t, 1. KRU / X/P7* h 6 6 t m®& 6 7 t lr 4 9 ffl& 

8m2mzmLit±X'm®mATi : mtzzk so Mmesz&Asmnx. m%\z^~mt^x 
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[0 0 9 6] Z.<Dffl&3---y h6 4?I4, /X/WgingB 

6 5 ©iraMifcfijjs 7 3 r ©jee/j* 7 3 

[0 0 9 7]Et»6 1O«t 7-f9vK«7 

lMHr6SfcB*$flT^«. c©ff«gSi* 

6 1 left, 7U*i/7fr4—7frt:'frl,X#&m9MM% 10 
(COM) (SI) 

[oo98] am®*- vnmwm* 6 1 1±, 

OBft^y K6 2-Ctt, ***fi5rtlc:J:»)ffiliaBtt 
^F6 liiHaiaWBU ZV>nm\z.ftiXT'(7>m 

7 lis«*C§|§HSit. tt«L-C^fc£E**7 3*iB 

^©M(C#o-C*ii^>^S7 4CD^y^^ 

#, awn-sriiiiuffiiaaft^e ii4U*u:rti»n 20 

#*U JWt«8 7 ©T'C 5 >KSB 7 i*J)»*{j:ifSii 
"CE** 7 3 wO!R»Cf|SoTJBE/j*7 3 

ft©-<y?E2j#ieG<fc?>, 

[0 0 9 9] C»J:5I^ :©e§^5' K6 2-?I4, JE 
ttStt? 6 1 ©36 j*B£ J: ^ MB <t 7 3 © 

jtot, ^©Eft^s/ K6 2Srfflv»5«&^ttt» ft©* 

ifijgtt-e^L^aBiMs^fciWB**^*, tram 

»«»#IBv^S>ix*. «*.tf, Bl0K:*tJ:5C, 13 30 
4&OT5-C^LfcftaK«jff^l3J:U ! SBSIiSJi5^, 4= 
BttBEVU«:8EfcL,T«JBE©±# • »T©#fl*rK#fc 

[0100] tftt>t>, r©fsfc^y K6 2m m 

£7 3^<DJy?Oftmt%&i-k%tS-£$Ztxrr 
9o Bflt£. -f^BoifctBtt, «E&T»£-£S::t 

[0101] -jRK'f ^ y hajEB^y K 
©«ft#*fctt*»jLT 2 ££«>•). -ol43l£ff*>§< 40 

[0 1 0 2] 01 114, BQfc^UiEB^y K6 2© 

mxhmmxh%^m%m<otkmM , &© 

BflElBfc*i^-CE«BlHP2 5frtt**-rCEEAB3 
1 C*iKJ:!)ff*a[3 1rtK-f^lr3B« 

TE^S3 1 fcbOBEU w*nc*<E*ai»xat*sv^ 
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[0 10 3] 01 214, BSfc^LfcBft^y K6 2© 

©**cj8V^T», <«tR»w*Jft*ffi^S3 lliBB 
tt«fc*>»> , ftciPEl^fcJs^TEBBB? 2 5 *# 
«S*TE*^3 lttEU dftPB<EAB*l8 
jefcv / X/H» aft l 3 *»e»-f y * Btrttttrt-*. 

[0 10 4] jfclC, ^^^BwBlJW^BJBHK: 

[0105] ±BWBWlcl8V^TI± t Ky h««H© 
•ttil^SEtaSEfC, Kyh©SBeftC?#BBIMt 

[0 10 6] ki*#, JkBWMWfc:*Nvc, R-'< 

i5<eW«ft##4C5fc, 04. B5K*Lfc#a* 

ftfrZS:?^ *Ky h^Rtffl1-2.fc*(C|±P 2 2 6^ 
?>P 2 5 7i-e©*aBft«**:fi]fflUTV^fcft. /h 
Ky hBfcttiiWfflRSftSi. *Ky hXli*Ky h£!fc 

a-r 5 fc onu*^ * taw 5 1 1 * t? #j! £ v >. 

[0 10 7] mSfrbftfriX'Hc, «f Ky hffl 
©SMS^x £± Ky ^©BB^** t I±2V>IC^ 
L*>oTi>vfev%©T? 4 R-/<*©B-B»BJIIlfc:feV>"C 

[0108] t;-e, ±E**»ttro»iB»«tL 

Ky MrHtffi1-5^c©*Hl(i1-5«t5^-r5o C© 
«t 9(ctixtf, «P Ky hSV^ Ky h lrffS©lii*l^ y f 

[0 10 9] *B»BK:i3V^T, S5^— ^ K©± 
jME*fll©JWlfllt*v^W*«rtT51M , tli. a?S* 

mz<¥^ /J^ Ky h©ti:ttl^^ 5 Vtm^t-f . ttiS^r 

[0 110] ±»HHl»B©*2aE»«i: LT, 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



[Claim t]Two or more pressure chambers which are open for free passage in two or more nozzle orifice 
parts characterized by comprising the following which carry out the regurgitation of the ink droplet. By 
choosing suitably two or more sorts of different drive pulses of a waveform generated from a common 
driving signal of a predetermined waveform, and impressing them to an ink jet type recording head which 
has two or more pressure generating elements provided corresponding to said two or more pressure 
chambers, A drive method of an ink jet type recording head which chooses suitably a dot of a kind which is 
different from said same nozzle orifice part, and carries out the regurgitation. 

A regurgitation time difference decision process which determines regurgitation time difference which is a 
time lag between dot kinds in the regurgitation time required of a dispatch-signal which orders it generation 
of said drive pulse point in time to a regurgitation time of said dot 

So that said two or more dots breathed out in said horizontal scanning of a different time may not reach 
the same pixel, when carrying out multiple-times operation of the horizontal scanning of said recording 
head at the 1 end of a road on a recording medium, A starting point adjusting process which adjusts a 
starting point position on a time-axis of said common driving signal with amendment time on which it 
decided based on said regurgitation time difference. 

[Claim 2]A drive method of the ink jet type recording head according to claim 1, wherein said amendment 
time is an integral multiple of a value which **(ed) a driving period of said common driving signal by the 
number of times of horizontal scanning of 1 end of a road of said recording head 
[Claim 3]A drive method of the ink jet type recording head according to claim 1 or 2 which said two or 
more nozzle orifice parts are classified into some nozzle groups, and is characterized by determining said 
regurgitation time difference for said every nozzle group. 

[Claim 4]A drive method of the ink jet type recording head according to claim 3, wherein said two or more 
nozzle orifice parts form some nozzle rows and said each nozzle group corresponds to said each nozzle 
row. 

[Claim 5]A drive method of the ink jet type recording head according to claim 3 classifying into said same 
nozzle group said nozzle orifice parts to which a color of ink which said ink jet type recording head can 
carry out the regurgitation of two or more sorts of ink in which colors differ, and is breathed out is 
common. 

[Claim 6]Said ink jet type recording head can carry out the regurgitation of two or more sorts of ink in 
which colors differ. A drive method of the ink jet type recording head according to any one of claims 1 to 5 
carrying out said regurgitation time difference decision process and said starting point adjusting process 
only to said nozzle orifice part which carries out the regurgitation of the ink of a specific color. 
[Claim 7]A drive method of the ink jet type recording head according to any one of claims 1 to 6, wherein 
said different kind of dot is a dot from which size differs. 

[Claim 8]In an ink jet type recorder characterized by comprising the following, said head drive unit. So that 
said two or more dots breathed out in said horizontal scanning of a different time may not reach the same 
pixel, when carrying out multiple-times operation of the horizontal scanning of said recording head at the 1 
end of a road on a recording medium, An ink jet type recorder by which it is adjusting-starting point 
position on time-axis of said common driving signal characterized by amendment time on which it decided 
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based on regurgitation time difference which is a time lag between dot kinds in the regurgitation time 
required of a dispatch-signal which orders it generation of said drive pulse point in time to a regurgitation 
time of said dot 

Two or more pressure chambers which open an ink droplet for free passage in two or more nozzle orifice 
parts which carry out the regurgitation. 

Two or more pressure generating elements provided corresponding to said two or more pressure chambers. 
An ink jet type recording head which it has. 

A head drive unit which chooses suitably a dot of a kind which chooses suitably two or more sorts of 
wave-like different drive pulses, generates them from a common driving signal of a predetermined 
waveform, impresses said drive pulse to said pressure generating element and is different from said same 
nozzle orifice part, and carries out the regurgitation. 

[Claim 9]The ink jet type recorder according to claim 8, wherein said amendment time is an integral 
multiple of a value which **(ed) a driving period of said common driving signal by the number of times of 
horizontal scanning of 1 end of a road of said recording head. 

[Claim 10]The ink jet type recorder according to claim 8 or 9, wherein said regurgitation time difference is 
determined for said every nozzle group after it classifies said two or more nozzle orifice parts into some 
nozzle groups. 

[Claim 11]The ink jet type recorder according to claim 10, wherein said two or more nozzle orifice parts 
form some nozzle rows and said each nozzle group corresponds to said each nozzle row. 
[Claim 12]Said ink jet type recording head is provided with two or more said two or more nozzle orifice 
parts which carry out the regurgitation of two or more sorts of ink in which colors differ for every color, 
The ink jet type recorder according to claim 10 classifying said nozzle orifice parts to which a color of ink 
breathed out is common into said same nozzle group. 

[Claim 13]Said ink jet type recording head is provided with said two or more nozzle orifice parts which 
carry out the regurgitation of two or more sorts of ink in which colors differ, and said drive, The ink jet type 
recorder according to any one of claims 8 to 12 adjusting a starting point position on a time-axis of said 
common driving signal only to said nozzle orifice part which carries out the regurgitation of the ink of a 
specific color. 

[Claim 14]The ink jet type recorder according to any one of claims 8 to 13, wherein said different kind of 
dot is a dot from which size differs. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjEspecially this invention relates to the drive method and ink jet type recorder of an 
ink jet type recording head which carry out printing of one line on a recording medium by horizontal 
scanning of the multiple times of a recording head with respect to the drive method and ink jet type 
recorder of an ink jet type recording head. 
[0002] 

[Description of the Prior ArtjThe recording head which generally has a nozzle orifice part of a large number 
formed where an ink jet type recorder is arranged in seriate, It has the carriage mechanism which moves 
this recording head to a scanning direction (recording-medium cross direction), and the paper handling 
mechanism which moves recording media, such as a recording form, to a vertical scanning direction (paper 
feed direction). 

[0003]The above-mentioned recording head is provided with the pressure chamber which was open for free 
passage in the nozzle orifice part, and the pressure generating element to which the ink pressure in this 
pressure chamber is changed. And the ink pressure in a pressure chamber is changed by supplying a drive 
pulse to a pressure generating element, and an ink droplet is made to breathe out from a nozzle orifice 
part 

[0004]The above-mentioned carriage mechanism moves a recording head to a scanning direction. A 
recording head makes an ink droplet breathe out during this movement to the timing specified with dot 
pattern data. And if a recording head reaches the termination of a moving range, a paper handling 
mechanism will move a recording medium to a vertical scanning direction. If a recording medium is moved, a 
carriage mechanism will move a recording he8d to a scanning direction again, and a recording head will 
carry out the regurgitation of the ink droplet during movement Printing only on the outward trip of 
horizontal scanning of a recording head can also be printed in both an outward trip and a return trip. 
[0005]By repeating the above operation and performing it the picture based on dot pattern data is 
recorded on a recording medium. 

[0006]By choosing suitably as an ink jet type recorder two or more sorts of different drive pulses of the 
waveform generated from the common driving signal of the predetermined waveform, and impressing them 
to it to a recording head, There is a thing of the type which chooses suitably the dot (for example, dot from 
which size differs) of a kind which is different from the same nozzle orifice part, and carries out the 
regurgitation. Here, the cycle (driving period) of a common driving signal specifies the press speed in a 
recorder. 

[0007]There are some which adopted as 1 end of a road on a recording medium the method which carries 
out multiple-times operation of the horizontal scanning of a recording head in an ink jet type recorder, and 
such a method is called the "shingling method" or the "muftiscan method." 

[0008]For example, if a driving period is set to T when carrying out horizontal scanning of a recording head 
4 times in the same line and printing one line with four paths. The starting point on the time-axis of the 
common driving signal of a two pass eye is delayed only for T / 4 seconds rather than the starting point of 
the common driving signal of an one-pass eye, Similarly, the starting point of the common driving signal of 
3 path eye is delayed only for T / 4 seconds rather than the starting point of the common driving signal of 
a two pass eye, and the starting point of the common driving signal of 4 path eye is delayed only for T / 4 
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seconds rather than the starting point of the common driving signal of 3 path eye. Thus, it can be set up by 
shifting the starting point of a common driving signal T/4 second respectively for every path end printing of 
one line with four paths. 
[0009] 

[Problem(s) to be Solved by the Invention]However, since the timing of the regurgitation changes between 
dot kinds when making two or more sorts of dots from which kinds, such as size, differ using one kind of 
common driving signal breathe out the impact position of a dot will change with kinds of dot For example, 
in carrying out the regurgitation of the dot which chooses suitably two or more sorts of drive pulses, and 
generates them from a common driving signal and from which size differs. Since the position on the time- 
axis of the waveform element taken out from a common driving signal changes with dot sizes when 
generating a drive pulse, discharging timing will change with dot sizes. 

[0010] And since the timing of the regurgitation changes with the kinds of dot like the above, when printing 
one line with plural passes, the 2nd dot (that in which a kind differs from the 1st dot) may be driven in into 
the pixel already printed with the path to precede. 

[0011]The place which this invention is made in consideration of the situation mentioned above, and is 
made into the purpose, Also in the case where the regurgitation of the dot which prints one line on a 
recording medium by horizontal scanning of the multiple times of a recording head and from which a kind 
differs from the same nozzle orifice part is carried out It is in providing the drive method and ink jet type 
recorder of an ink jet type recording head which the pixel of a request of a desired dot can be made to 
reach certainly. 
[0012] 

[Means for Solving the Problem]Two or more pressure chambers to which this invention opens an ink 
droplet for free passage in two or more nozzle orifice parts which carry out the regurgitation in order to 
solve an aforementioned problem, By choosing suitably two or more sorts of different drive pulses of a 
waveform generated from a common driving signal of a predetermined waveform, and impressing them to an 
ink jet type recording head which has two or more pressure generating elements provided corresponding to 
said two or more pressure chambers, In a drive method of an ink jet type recording head which chooses 
suitably a dot of a kind which is different from said same nozzle orifice part and carries out the 
regurgitation, A regurgitation time difference decision process which determines regurgitation time 
difference which is a time lag between dot kinds in the regurgitation time required of a dispatch-signal 
which orders it generation of said drive pulse point in time to a regurgitation time of said dot So that said 
two or more dots breathed out in said horizontal scanning of a different time may not reach the same pixel, 
when carrying out multiple-times operation of the horizontal scanning of said recording head at the 1 end 
of a road on a recording medium, It is considered as the having-starting point adjusting process which 
adjusts starting point position on time-axis of said common driving signal with amendment time on which it 
decided based on said regurgitation time difference feature. 

[0013]Said amendment time can be made into an integral multiple of a value which **(ed) a driving period 
of said common driving signal by the number of times of horizontal scanning of 1 end of a road of said 
recording head. 

[0014]Said two or more nozzle orifice parts are classified into some nozzle groups, and said regurgitation 
time difference can be determined for said every nozzle group. 

[0015]Said two or more nozzle orifice parts form some nozzle rows, and said each nozzle group can 
respond to said each nozzle row. 

[0016]Said ink jet type recording head can carry out the regurgitation of two or more sorts of ink in which 
colors differ, and said nozzle orifice parts to which a color of ink breathed out is common can be classified 
into said same nozzle group. 

[0017]Said ink jet type recording head can carry out the regurgitation of two or more sorts of ink in which 
colors differ, and said regurgitation time difference decision process and said starting point adjusting 
process can be carried out only to said nozzle orifice part which carries out the regurgitation of the ink of 
a specific color. 

[00l8]Said different kind of dot can be made into a dot which differs in size. 

[0019]Two or more pressure chambers which open this invention for free passage in two or more nozzle 
orifice parts which carry out the regurgitation of the ink droplet An ink jet type recording head which has 
two or more pressure generating elements provided corresponding to said two or more pressure chambers. 
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From a common driving signal of a predetermined waveform, choose suitably two or more sorts of wave- 
like different drive pulses, and they are generated. In an ink jet type recorder provided with a head drive 
unit which chooses suitably a dot of a kind which impresses said drive pulse to said pressure generating 
element, and is different from said same nozzle orifice part, and carries out the regurgitation, Said head 
drive unit so that said two or more dots breathed out in said horizontal scanning of a different time may 
not reach the same pixel, when carrying out multiple-times operation of the horizontal scanning of said 
recording head at the 1 end of a road on a recording medium. By amendment time on which it decided 
based on regurgitation time difference which is a time lag between dot kinds in the regurgitation time 
required of a dispatch-signal which orders it generation of said drive pulse point in time to a regurgitation 
time of said dot, it is considered as the adjusting-starting point position on time-axis of said common 
driving signal feature. 

[0020]Said amendment time can be made into an integral multiple of a value which **(ed) a driving period 
of said common driving signal by the number of times of horizontal scanning of 1 end of a road of said 
recording head. 

[0021]Said regurgitation time difference should be determined for said every nozzle group, after classifying 
said two or more nozzle orifice parts into some nozzle groups. 

[0022]Said two or more nozzle orifice parts form some nozzle rows, and said each nozzle group can 
respond to said each nozzle row. 

[0023]Said ink jet type recording head is provided with two or more said two or more nozzle orifice parts 
which carry out the regurgitation of two or more sorts of ink in which colors differ for every color, and can 
classify said nozzle orifice parts to which a color of ink breathed out is common into said same nozzle 
group. 

[0024]Said ink jet type recording head is provided with said two or more nozzle orifice parts which carry 
out the regurgitation of two or more sorts of ink in which colors differ, and said drive can adjust a starting 
point position on a time-axis of said common driving signal only to said nozzle orifice part which carries out 
the regurgitation of the ink of a specific color. 

[0025]Said different kind of dot can be made into a dot which differs in size. 
[0026] 

[Embodiment of the Invention]Hereafter, the drive method and ink jet type recorder of an ink jet type 
recording head by one embodiment of this invention are explained. 

[Q027] Drawing 1 is a functional block diagram of the ink jet type recorder by one embodiment of this 
invention. This ink jet type recorder is provided with the printer controller 1 and the print engine 2. The 
printer controller 1 is provided with the following. 

The interface 3 which receives the print data from a host computer (not shown) etc., etc. 
RAM4 which performs memory of various data, etc. 

ROM5 which memorized the control routine for various data processing, etc. 
The control section 6 which consists of CPUs etc., the oscillating circuit 7, and the driving signal 
generating circuit 9 which generates the common driving signal supplied to the recording head device 18 
(the recording head 8 is included), The interface 10 for transmitting printing data, a common driving signal, 
etc. which were developed by dot pattern data (bit map data) to the print engine 2. 

[0028]The interface 3 receives the print data which consist of any one data or two or more data of a 
character code, a graphic function, and image data, for example from a host computer etc. The interface 3 
can output the Vichy (BUSY) signal, an acknowledgement (ACK) signal, etc. to a host computer. RAM4 is 
used as the receive buffer 4a, the intermediate buffers 4b, the output buffer 4c, a work memory (not 
shown), etc. The print data from the host computer which the interface 3 received are temporarily 
memorized by the receive buffer 4a. The middle coded data converted with the pseudo code by the control 
section 6 is memorized by the intermediate buffers 4b. Dot pattern data after decoding gradation data is 
developed by the output buffer 4c. This is mentioned later. 

[0029]ROM5 has memorized the various control routines performed by the control section 6, font data, a 
graphic function, etc. 

[0030]The control section 6 reads the print data in the receive buffer 4a, and converts them with a pseudo 
code. And the control section 6 memorizes the changed middle coded data to the intermediate buffers 4b. 
The control section 6 develops the middle coded data read from the intermediate buffers 4b to dot pattern 
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data with reference to font data, a graphic function, etc. in ROMS. This developed dot pattern data is 
memorized by the output buffer 4c after required decorative treatment is performed. 
[0031]If the dot pattern data equivalent to one line on a recording medium is obtained, the serial 
transmission of the dot pattern data for this one line will be carried out to the recording head device 18 
containing the recording head 8 via the interface 10. If the dot pattern data for one line is outputted from 
the output buffer 4c, the contents of the intermediate buffers 4b will be eliminated and conversion to the 
following pseudo code will be performed. 

[0032]The print engine 2 comprises the recording head device 18. the paper handling mechanism 11, and 
the carriage mechanism 1 2. The paper handling mechanism 1 1 consists of a paper feed motor, a paper feed 
roller, etc., and sends out printing recording media, such as a recording form, one by one. That is, the paper 
handling mechanism 11 performs vertical scanning in recording operation. The carriage mechanism 12 
consists of a pulse motor etc. which make it run the carriage carrying the recording head device 18, and 
this carriage via a timing belt etc. This carriage mechanism 1 2 performs horizontal scanning in recording 
operation. 1 
[0033]The recording head 8 which constitutes some recording head devices 18 has the nozzle orifice part 
13 (shown in drawing 2 ) which was arranged in the vertical scanning direction, and (for example, 64 etc. 
pieces etc.), and was formed, and makes an ink droplet breathe out from each nozzle orifice part 13. 
[0034] Synchronizing with the clock signal (CK) from the oscillating circuit 7. the serial transmission of the 
printing data (SI) developed by dot pattern data is carried out to the selection signal generating section 22 
through the interface 10. This selection signal generating section 22 supplies the selection signal which 
generated the selection signal according to printing data, and was generated by reception of the latch 
signal (Local Area Transport) to the level shifter 23 which is a voltage amplifier. Here, a selection signal is a 
signal for making a required portion choose from the common driving signal (COM) from the driving signal 
generating circuit 9. 

[0035]The level shifter 23 outputs a switch signal to the switching circuit 24 based on the supplied 
selection signal. The common driving signal is inputted into the input side of the switching circuit 24, and 
the piezoelectric transducer 25 which constitutes a part of recording head 8 shown in drawing 2 is 
connected to the output side of the switching circuit 24. And this switching circuit 24 will be in a 
connected state, if a switch signal is inputted. 

[0036]The above-mentioned piezoelectric transducer 25 is a kind of the pressure generating element of 
this invention. The printer controller 1, the selection signal generating section 22, the level shifter 23, and 
the switching circuit 24 constitute the head drive unit in this invention. 

[0037]The above-mentioned printing data controls the operation of the switching circuit 24. For example, 
during the period whose printing data is "1", a selection signal is outputted from the selection signal 
generating section 22, and a switch signal is outputted from the level shifter 23. Thereby, a common driving 
signal is supplied to the piezoelectric transducer 25, and the piezoelectric transducer 25 changes according 
to this common driving signal. On the other hand, supply of the common driving signal to the piezoelectric 
transducer 25 is intercepted for the printing data added to the switching circuit 24 during the period of "0." 

[0038]And in connection with modification of the piezoelectric transducer 25, an ink droplet carries out the | 
regurgitation from the nozzle orifice part 13. 

[0039]Next, the structure of the recording head 8 is explained in detail. The recording head 8 illustrated to 
drawing 2 is the recording head 8 which attached the piezoelectric transducer 25 in flexurally oscillating 
mode. 

[0040]It has this recording head 8 with the actuator unit 32 in which two or more pressure chambers 31 
were formed, the passage unit 34 in which the nozzle orifice part 13 and the common ink chamber 33 were 
formed, and the piezoelectric transducer 25. And the passage unit 34 is joined to the front face of the 
actuator unit 32, and the piezoelectric transducer 25 is formed in the back of the actuator unit 32. 
[0041]The pressure chamber 31 carries out expansion contraction in connection with modification of the 
piezoelectric transducer 25, and changes the ink pressure in the pressure chamber 31. And an ink droplet 
is made to breathe out from the nozzle orifice part 13 by change of the ink pressure in this pressure 
chamber 31. For example, the inside of the pressure chamber 31 is pressurized by shrinking the pressure 
chamber 31 rapidly, and an ink droplet is made to breathe out from the nozzle orifice part 13. 
[0042]The actuator unit 32 comprises the pressure chamber formation board 35 with which the hollow part 

i 
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which forms the pressure chamber 31 was formed, the lid member 36 joined to the front face of this 
pressure chamber formation board 35, and the diaphragm 37 which is joined to the back of this pressure 
chamber formation board 35, and closes the effective area of a hollow part The 1st ink passage 38 for 
making the common ink chamber 33 and the pressure chamber 31 open for free passage and the 2nd ink 
passage 39 for making the pressure chamber 31 and the nozzle orifice part 13 open for free passage are 
formed in the lid member 36. 

[0043]The ink chamber formation board 41 with which the hollow part in which the passage unit 34 forms 
the common ink chamber 33 was formed, Many nozzle orifice parts 13 are drilled and it comprises the 
nozzle plate 42 joined to the front face of the ink chamber formation board 41, and the feed hopper 
formation board 43 joined to the back of the ink chamber formation board 41. 

[0044]The nozzle interconnecting opening 44 which is open for free passage in the nozzle orifice part 13 is 
formed in the ink chamber formation board 41. The interconnecting opening 46 which opens for free 
passage the ink feed opening 45 which opens the common ink chamber 33 and the 1st ink passage 38 for 
free passage, and the nozzle interconnecting opening 44 and the 2nd ink passage 39 is drilled in the feed 
hopper formation board 43. 

[0045]Therefore, a series of ink passages from the common ink chamber 33 to the nozzle orifice part 13 
through the pressure chamber 31 are formed in this recording head 8. 

[0046]The piezoelectric transducer 25 is formed in the opposite hand of the pressure chamber 31 on both 
sides of the diaphragm 37. This piezoelectric transducer 25 is plate-like, the lower electrode 48 is formed 
in the front face of the piezoelectric transducer 25, and as the piezoelectric transducer 25 is covered at 
the back, the upper electrode 49 is formed. 

[0047]The contact button 50 through which a end face portion flows in the upper electrode 49 of each 
piezoelectric transducer 25 is formed in the both ends of the actuator unit 32. The apical surface of this 
contact button 50 is formed more highly than the piezoelectric transducer 25. And the flexible circuit board 
51 is joined to the apical surface of the contact button 50, and a driving waveform is supplied to the 
piezoelectric transducer 25 via the contact button 50 and the upper electrode 49. 
[0048]Many pressure chambers 31, piezoelectric transducers 25, and contact buttons 50 are formed 
corresponding to the nozzle orifice part 13, although only two are shown by a diagram, respectively. 
[0049]ln this recording head 8, an input of a drive pulse will produce voltage difference between the upper 
electrode 49 and the lower electrode 48. The piezoelectric transducer 25 is contracted according to this 
potential difference in the direction which intersects perpendicularly with an electric field. Since only the 
upper electrode 49 side contracts 48 lower electrodes of the piezoelectric transducer 25 joined to the 
diaphragm 37 at this time, without contracting, the piezoelectric transducer 25 and the diaphragm 37 bend 
so that it may project in the pressure chamber 31 side, and shrink the capacity of the pressure chamber 
31. 

[0050]And in making an ink droplet breathe out from the nozzle orifice part 13, it shrinks the pressure 
chamber 31 rapidly, for example. That is, if the pressure chamber 31 is contracted rapidly, the rise of ink 
pressure will arise in the pressure chamber 31, and an ink droplet will be breathed out from the nozzle 
orifice part 13 in connection with this pressure buildup. If the voltage difference between the upper 
electrode 49 and the lower electrode 48 is abolished after the regurgitation of an ink droplet, the 
piezoelectric transducer 25 and the diaphragm 37 will return to the original state. The inside of the 
contracted pressure chamber 31 expands by this, and ink is supplied to the pressure chamber 31 through 
the ink feed opening 45 from the common ink chamber 33. 

[0051]Next, the electric constitution of the recording head device 18 is explained. This recording head 
device 18 is provided with the selection signal generating section 22, the level shifter 23, the switching 
circuit 24, and the piezoelectric transducer 25 grade as shown in drawing 1 . 

[0052]And as shown in drawing 3 . the level shifter 23 is provided with two or more level-shifter elements 
23a-23n provided corresponding to the nozzle orifice part 13. Similarly, the switching circuit 24 is also 
provided with two or more switch elements 24a~24n. The piezoelectric transducer 25 also comprises two 
or more piezoelectric transducers 25a-25n. 

[0053]The selection signal from the selection signal generating section 22 is selectively supplied to the 
level-shifter elements 23a-23n based on printing data. As for the switch elements 24a-24n, based on this 
selection signal, a connected state is controlled selectively. 

[0054][f the common driving signal (COM) which the driving signal generating circuit 9 generated will be 



JP,2001-162793,A [DETAILED DESCRIPTION] 



6/12 <<— 5/ 



inputted into each switch elements 24a-24n and the switch elements 24a-24n will be in a connected state, 
A common driving signal is selectively supplied to the piezoelectric transducers 25a-25n connected to 
these switch elements 24a-24n. 

[0055]Thus, it is controllable by this recording head device 18 whether a common driving signal is inputted 
into the piezoelectric transducer 25 with printing data. For example, since the switching circuit 24 will be in 
a connected state in the period of "1" in printing data, a common driving signal is supplied to the 
piezoelectric transducer 25. And the piezoelectric transducer 25 changes with this common driving signal. 
Since a switch will be in a connectionless state in the period of "0", as for supply of the common driving 
signal to the piezoelectric transducer 25, printing data is intercepted. In each piezoelectric transducer 25, 
this printing data holds the last electric charge in the period of "0", and the last deformed state is 
maintained. 

[0056]Next, the case of 4 gradation of "large dots", an "inside dot", a "small dot", and "not printing" is 
mentioned as an example, and control of the recording head 8 is explained. Here, the "large dots" in this 
embodiment means the comparatively big dot formed of the ink droplet of the largest ink body product in 
the ink droplet breathed out An "inside dot" means the dot of the size whose ink body product is a degree 
in the middle. A "small dot" means the comparatively small dot formed of the ink droplet of the smallest 
ink body product in the ink droplet breathed out 

[0057] Drawing 4 is a figure showing the waveform of the common driving signal which the driving signal 
generating circuit 9 generates. From the common driving signal shown in drawing 4 , a large-dots drive 
pulse, an inside dot drive pulse, a small dot drive pulse, and the fine vibration drive pulse in printing are 
generated. 

[0058]The driving signal generating circuit 9 generates this common driving signal in the predetermined 
driving period T. This driving period T specifies the press speed in a recorder. The selection signal 
generating section 22, the level shifter 23, and the switching circuit 24 generate the fine vibration drive 
pulse in printing a small dot drive pulse, an inside dot drive pulse, and a large-dots drive pulse from the 
common driving signal shown in drawing 4 . 

[0059]As shown in drawing 4 . in this common driving signal, the waveform element which constitutes the 
fine vibration drive pulse in printing is divided into three, and is arranged during the period T1 (P221-P225), 
the period T4 (P240-P243). and the period T5 (P243-P246). The waveform element which constitutes a 
small dot drive pulse is divided into two, and is arranged during the period T2 (P225-P228) and the period 
T6 (P247-P258). The waveform element which constitutes an inside dot drive pulse is arranged at period 
T3 (P230-P240), without being divided. The waveform element which constitutes a large-dots drive pulse is 
divided into two, and is arranged during the period T4 (P240-P243) and the period T7 (P260-P266). The 
waveform element of the period T4 is used common to a large-dots drive pulse and the fine vibration pulse 
in printing 

[0060]The 1st connection element (P228-P229) is arranged period TS1 between the period T2 and period 
T3. Similarly, the 2nd connection element (P246-P247) is arranged period TS2 between the period T5 and 
the period T6, and the 3rd connection element (P258-P259) is arranged period T3 and period TS3 during 
the period T4. 

[0061]And when generating a large-dots drive pulse, based on predetermined printing data, the 4th 
waveform element of the period T4 and the 7th waveform element of the period T7 are chosen from a 
common driving signal, and are connected. When generating an inside dot drive pulse, the 3rd waveform 
element of period T3 is chosen from a common driving signal based on predetermined printing data. When 
generating a small dot drive pulse, based on predetermined printing data, the 2nd waveform element of the 
period T2 and the 6th waveform element of the period T6 are chosen from a common driving signal, and are 
connected. When generating the fine vibration pulse in printing based on predetermined printing data, the 
1st waveform element of the period T1, the 4th waveform element of the period T4, and the 5th waveform 
element of the period T5 are chosen from a common driving signal, and are connected, and the fine 
vibration pulse in printing is generated. 

[0062]The expansion-wave form element (P241-P243, P259-P260) which a large-dots drive pulse expands 
[ element ] the pressure chamber 31 of a floor area standard for a while, makes it filled up to some extent 
with ink in the pressure chamber 31, and carries out predetermined time maintenance as shown in drawing 
5, The filling waveform element (P260-P262) which the pressure chamber 31 which expanded by this 
expansion-wave form element is expanded further to a slight degree, and is made to fill up with ink. The 
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regurgitation waveform element (P260-P264) which raises voltage from lower order voltage V L rapidly to 
2nd high rank voltage V H ' set as the voltage level somewhat lower than maximum potential V H , and makes 
an ink droplet breathe out from the nozzle orifice part 13, It comprises a damping waveform element 
(P264-P265) which makes flapping of the meniscus just behind the regurgitation control. 
[0063]The pressure chamber 31 is expanded because an inside dot drive pulse drops voltage from middle 
voltage V M in accordance with the voltage gradient theta 31 to 2nd lower order voltage V L ' set as the 
voltage level slightly higher than lowest potential V L , The filling waveform element (P230-P232) which 
makes this expanding state hold, The regurgitation waveform element (P232-P234) which shrinks the 
pressure chamber 31 which expanded, The drawing-in waveform element (P234-P236) which expands the 
pressure chamber 31 rapidly just before the portion which serves as an ink droplet by supply of a 
regurgitation waveform element dissociates from meniscus, and draws meniscus in the pressure chamber 
31 side, ft comprises a damping waveform element (P236-P239) which makes flapping of the meniscus just 
behind the regurgitation control. 

[0064]The pressure chamber 31 is shrunk for a while because a small dot drive pulse raises voltage from 
middle voltage V M to high rank voltage V H , The contraction wave form element (P226-P228, P247-P248) 
holding this contracted state, The filling waveform element (P248-P250) which the pressure chamber 31 by 
which the contracted state was held is expanded, and is made to fill up with ink by this contraction wave 
form element, The regurgitation waveform element (P250-P252) which shrinks the pressure chamber 31 
which expanded, The drawing-in waveform element (P252-P254) which expands the pressure chamber 31 
rapidly just before the portion which serves as an ink droplet by supply of a regurgitation waveform element 
dissociates from meniscus, and draws meniscus in the pressure chamber 31 side, ft comprises a damping 
waveform element (P254-P257) which makes flapping of the meniscus just behind the regurgitation control. 

[0065]The fine vibration pulse in printing comprises a 1st fine vibration waveform element (P221-P224) and 
a 2nd fine vibration waveform element (P241-P245). 

[0066][f the above-mentioned large-dots drive pulse is supplied to the piezoelectric transducer 25, an ink 
body product can make a large large ink droplet breathe out as follows. First, voltage is dropped by the 
predetermined voltage gradient theta 21 from middle voltage V M (P241-P242), If 2nd middle voltage V ML of 
the abbreviated intermediate level of middle voltage V M and lower order voltage V L is reached, 
predetermined time Tc maintenance of this 2nd middle voltage V ML will be carried out (P242-P260). At this 
time, in connection with the elongation deformation of the piezoelectric transducer 25, the pressure 
chamber 31 expands a little rather than a floor area standard, and it fills up with ink in the pressure 
chamber 31 to some extent And since only sufficiently long time Tc is held by 2nd middle voltage V ML , 
vibration of meniscus when expanding the pressure chamber 31 will be in the fully convergent stationary 
state. 

[0067]Subsequentry, voltage is further dropped by the predetermined voltage gradient theta 22 from 2nd 
middle voltage V ML (P260-P261), lower order voltage V L is reached, and predetermined time maintenance 
of the lower order voltage V L of cod roe is carried out (P261-P262). At this time, the pressure chamber 31 
which expanded for a while expands further, and it fills up with ink in the pressure chamber 31. Next in 
accordance with the voltage gradient theta 23 set as the steep slope, voltage is rapidly raised from lower 
order voltage V L to 2nd high rank voltage V H ' (P262-P263), After carrying out predetermined time 
maintenance by 2nd high rank voltage V H ' (P263-P264), the pressure chamber 31 is expanded so that 
flapping of meniscus may be made to stand it still from 2nd high rank voltage V H ' for a short time, and it 
returns to a floor area standard (P264-P265). At this time, according to rapid modification of the 
piezoelectric transducer 25, the capacity of the pressure chamber 31 contracts rapidly and an ink droplet 
carries out the regurgitation from the nozzle orifice part 1 3. 

[0068]lf an inside dot drive pulse is supplied to the piezoelectric transducer 25, an ink droplet will carry out 
the regurgitation as follows. First, voltage is dropped to 2nd lower order voltage V L * by the predetermined 
voltage gradient theta 31 set up to such an extent that an ink droplet was not made to breathe out from 
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middle voltage V M (P230-P231), 2nd lower order voltage V L ' is reached and predetermined time 
maintenance of 2nd lower order voltage V, ' of cod roe is carried out (P231-P232). Thereby, it fills up with 
ink in the pressure chamber 31. Next, in accordance with the voltage gradient theta 32 set as the steep 
slope, voltage is rapidly raised from 2nd lower order voltage V L ' to 2nd high rank voltage V H ' (P232-P234). 
At this time, the pressure chamber 31 contracts quickly and the ink pressure in the pressure chamber 31 
rises. Will be risen by the center section of meniscus to a discharge direction with the rise of this ink 
pressure. 

[0069]And along with theta 31 set as the steep slope, voltage is descended to drawing-in voltage V A to 
timing just before the portion used as an ink droplet dissociates from meniscus (P234-P235). By this, the 
pressure chamber 31 expands quickly, the inside of the pressure chamber 31 becomes negative pressure, 
and the edge part of meniscus is drawn in the pressure chamber 31 inside. Therefore, the center portion of 
meniscus is separated from meniscus, and this center portion serves as an ink droplet and flies, tf an ink 
droplet is made to breathe out, after raising voltage, it is made to descend again, and it will contract, the 
pressure chamber 31 will be expanded, and vibration of meniscus will be completed at an early stage 
(P236-P239). 

[0070]When a small dot drive pulse is supplied to the piezoelectric transducer 25, by voltage's rising to high 
rank voltage V H . and holding it from middle voltage V M , at it the pressure chamber 31 expands and an 
expansion space is secured (P226-P228, P247-P248). While explaining previously after that, the same 
operation as a dot drive pulse is made (P248-P257). Since the regurgitation of the ink droplet is carried out 
where meniscus is greatly drawn inside the pressure chamber 31, the ink droplet of still smaller volume can 
be made to breathe out in this small dot drive pulse. 

[0071]When a fine vibration pulse is supplied to the piezoelectric transducer 25, the pressure chamber 31 
expands for a while from the floor area standard corresponding to middle voltage V M by the 1st fine 
vibration waveform and the 2nd fine vibration waveform. After that the pressure chamber 31 returns to a 
floor area standard, after maintaining this expanding state [ predetermined time ]. Thereby, slight meniscus 
is drawn in the pressure chamber 31 inside, and returns to a normal state after that Therefore, about 13 
nozzle orifice part ink is stirred. 

[0072]And in this embodiment the regurgitation time difference which is a time lag between the dot kinds 
in the regurgitation time required of a dispatch-signal which orders it first generation of drive pulse shown 
' n drawing 5 in regurgitation time difference decision process point in time to the regurgitation time of a dot 
is determined. Here, the dot of a different kind means the dot from which size differs, for example, and it 
can read changing discharging timing with dot sizes in the wave form chart of drawing 5 . 
[0073]As a concrete method for determining regurgitation time difference, the dot from which a kind 
differs, for example is actually breathed out on a recording medium, the quantity (it calls the following 
"impact deviation amount".) of the gap of an impact position according to the kind of dot is measured, and 
regurgitation time difference is computed from an impact deviation amount For example, in 4 path mode in 
which 1 end of a road on a recording medium is made to scan a recording head 4 times, As shown in 
drawing 6 , the small dot S breathed out from the specific nozzle orifice part 1 3a of the recording head 8. It 
sees from the impact position (pixel 1) of the inside dot M at the time of breathing out with the command 
signal of the same timing from the same nozzle orifice part 1 3a, and suppose that the pixel (pixel 2) of one 
next door was reached towards the scanning direction side.Here, if the driving period of a common driving 
signal is made into T seconds, since time to be equivalent to one pixel will be T / 4 seconds in the case of 
4 path mode, it will be said that the regurgitation time difference between the inside dot M and the small 
dot S is T / 4 seconds. 

[0074]When similarly the impact position of large-dots L sees from the impact position (pixel 1) of the 
inside dot M and reaches the pixel (pixel 3} of 2 next doors towards a scanning direction, it will be said that 
the regurgitation time difference between the inside dot M and large-dots L is x (T/4) 2 seconds. 
[0075]At the time of printing the pixel 1 in drawing 6 is printed by an one-pass eye, the pixel 2 is a two 
pass eye, the pixel 3 is 3 path eye, and the pixel 4 is printed by 4 path eye, respectively. By an one-pass 
eye, a dot is breathed out from the nozzle orifice part 13a, and a dot is breathed out from the nozzle orifice 
part 13d by the nozzle orifice part 13c to 4 path eye in the nozzle orifice part 13b to 3 path eye by a two 
pass eye, respectively. Thus, by changing the nozzle orifice part used for every path, deterioration of the 
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image quality resulting from the difference in the characteristic for every nozzle orifice part 13 can be 
prevented. 

[0076]moreover — manufacture of the recording head 8, since a manufacturing error exists when forming 
the nozzle orifice part 13 especially, even if the kind of dot is the same — an impact deviation amount — 
every recording head 8 — or it turns out that it differs for every nozzle row also in the one recording head 
8. 

[0077]Then, in consideration of such a manufacture error, two or more nozzle orifice parts 13 are classified 
into two or more nozzle groups in accordance with a predetermined standard, and it is desirable to 
determine regurgitation time difference for every nozzle group, and the classifying method of the nozzle 
group in this case is as follows. 

[Q078] Drawing 7 is a figure showing an example of the recording head 8 which can carry out the 
regurgitation of the ink of a plural color, and two or more nozzle orifice parts 13 which carry out the 
regurgitation of the black ink are formed in the 1st head 101. Two or more nozzle orifice parts 13 which 
carry out the regurgitation of the ink of cyanogen, magenta, and yellow, respectively are formed in the 2nd 
thru/or the 4th head 102, 103, and 104. 

[0079]And when determining regurgitation time difference about the recording head 8 shown in drawing 7 , it 
is each nozzle row X1 in the recording head 8, and X2.... X8 is classified into each nozzle group, and 
regurgitation time difference is determined for every nozzle row. Or the group Y1 of two or more nozzle 
orifice parts 1 3 in which the color of the ink breathed out is common, Y2, Y3, and Y4 can be classified into 
the same nozzle group, and regurgitation time difference can also be determined for every nozzle group of 
each color. 

[0080]If the regurgitation time difference for every kind of dot is determined in a regurgitation time 
difference decision process like the above next, in a starting point adjusting process, a head drive unit will 
adjust the starting point position on the time-axis of a common driving signal with the amendment time on 
which it decided based on regurgitation time difference. When carrying out multiple-times operation of the 
horizontal scanning of the recording head 8 at the 1 end of a road on a recording medium, specifically, the 
starting point position on the time-axis of a common driving signal is adjusted with the amendment time on 
which it decided like the above so that two or more dots breathed out in horizontal scanning of a different 
time may not reach the same pixel. 

[0081]Here, amendment time can be made into the integral multiple of the value which **(ed) the driving 
period T of the common driving signal by the number of times of horizontal scanning of 1 end of a road of 
the recording head 8. For example, in the case of 4 path mode in which the driving period T made 4 times 
the number of times of horizontal scanning of 1 end of a road of a recording head in 138 microseconds 
(frequency = 7.2 kHz, dot density =360dpi), it can be referred to as amendment time **T=(138/4) xn (n: 
integer). 

[0082]And as shown in drawing 6 . when the impact position of a small dot and an inside dot has shifted by 
1 pixel in 4 path mode. As recognize regurgitation time difference as T / 4 seconds, and this is made into 
amendment time, and shown in drawing 8 , when carrying out the regurgitation of the small dot See from 
the starting point position on the time-axis of the common driving signal of an inside dot, and only for T / 4 
seconds, the starting point position on the time-axis of a common driving signal is adjusted, when early, It 
sees from the starting point position on the time-axis of the common driving signal of an inside dot, only 
for x (T/4) 2 seconds, the starting point position on the time-axis of the common driving signal of large 
dots is adjusted, when early, and you make it impressed by the piezoelectric transducer 25 which 
comprises PZT. 

[0083]If a supplementary explanation is given of the point of adjusting the starting point position on the 
time-axis of a common driving signal, adjustment of this starting point position will be performed by 
specifically choosing the path at the time of printing That is, to an inside dot to reach the pixel 1 shown in 
drawing 6 . Breathe out an inside dot towards the pixel 1 by a path (n+2) eye, and not to an inside dot but 
to a small dot to reach the pixel 1 similarly as shown in the bottom in drawing 8 . A small dot is breathed 
out towards the pixel 1 by a path (n+1) eye, and as shown in the upper row in drawing 8 , the regurgitation 
of the large dots is made large dots towards the pixel 1 by n path eye to reach the pixel 1 similarly as 
shown in the middle in drawing 8 . 

[0084]On the other hand, in a Prior art, breathe out by n path eye to the pixel 1 shown in drawing 6 
irrespective of the kind of dot, breathe out by a path eye to the pixel 2 (n+1), breathe out by a path eye to 
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the pixel 3 (n+2), and it breathes out by a path eye to the pixel 4 (n+3), He was trying to print in order as 
the order of a row of a pixel. 

[0085]On the other hand, by adjusting the starting point position on the time-axis of a common driving 
signal in this embodiment according to the kind of dot like the above, It is possible to make small the 
impact deviation amount by the kind of dot, and, specifically, the impact deviation amount in the 1440 mode 
can be suppressed within 1/1440 dpi. 

[0086]Although the impact deviation amount is made into the integral multiple (1 time or twice) of the 
distance between pixels for convenience in drawing 6, after increasing 1.2 times, 1.8 times of the distance 
between pixels, etc. actually, approximating 1.2 times 1 time in such a case and approximating 1.8 times 
twice, amendment time **T is computable. 

[0087]As shown in drawing 7 , when the recording head 8 is provided with two or more nozzle orifice parts 
13 which carry out the regurgitation of the ink of a plural color, a regurgitation time difference decision 
process and a starting point adjusting process are not carried out to the nozzle orifice part 13 of all the 
colors, It can also carry out only to the nozzle orifice part 13 of a specific color. 

[0088]Since the starting point position on the time-axis of a common driving signal was adjusted according 
to the kind of dot in consideration of the regurgitation time difference between dot kinds according to this 
embodiment as stated above. When carrying out the regurgitation of the dot which prints one line on a 
recording medium by horizontal scanning of the multiple times of the recording head 8 and from which a 
kind differs from the same nozzle orifice part 13, it is possible to make the dot of a desired kind reach a 
desired pixel certainly, and, thereby, improvement in image quality can be aimed at 
[0089]By the way, although the recording head 8 which uses the piezoelectric transducer 25 in flexurally 
oscillating mode as a pressure generating element was illustrated in the above-mentioned embodiment. 
This invention can be replaced with the piezoelectric transducer 25 in this flexurally oscillating mode, and 
can be applied also to the recording head 62 using the piezoelectric transducer 61 of the longitudinal 
vibration mode shown in drawing 9 . 
[0090]This recording head 62 is provided with the following. 
The pedestal 63 made of a synthetic resin. 

The passage unit 64 stuck on the front face (it is equivalent to the left-hand side of a figure) of this 
pedestal 63. 

And this passage unit 64 comprises the nozzle plate 66 in which the nozzle orifice part 65 was drilled, the 
diaphragm 67, and the channel formation board 68. 

[0091]The pedestal 63 is the block shaped member in which the receiving space 69 wide opened by a front 
face and the back was established. The piezoelectric transducer 61 fixed to the fixed board 70 is 
accommodated in this receiving space 69. 

[0092]The nozzle plate 66 is the thin tabular member in which many nozzle orifice parts 65 were drilled 
along the vertical scanning direction. Each nozzle orifice part 65 is established with the predetermined 
pitch corresponding to dot formation density. The diaphragm 67 is the tabular member provided with the 
island section 71 as a heavy-gage part which the piezoelectric transducer 61 contacts, and the thin-walled 
part 72 which are provided so that the circumference of this island section 71 may be enclosed, and has 
elasticity. 

[0093]Many island sections 71 are formed with the predetermined pitch so that the one island section 71 
may correspond to the nozzle orifice part 65 of one **. 

[0094]The opening for the channel formation board 68 to form the ink feed path 75 which opens the 
pressure chamber 73, the common ink chambers 74, and these pressure chambers 73 and common ink 
chambers 74 for free passage is provided. 

[0095]And while allocating the nozzle plate 66 in the front face of the channel formation board 68, the 
diaphragm 67 is allocated in the back side, where the channel formation board 68 is inserted by the nozzle 
plate 66 and the diaphragm 67, it is unified by adhesion etc. and the passage unit 64 is formed. 
[0096]In this passage unit 64, the pressure chamber 73 is formed in the back side of the nozzle orifice part 
65, and the island section 71 of the diaphragm 67 is located in the back side of this pressure chamber 73. 
The pressure chamber 73 and the common ink chamber 74 are open for free passage according to the ink 
feed path 75. 

[0097]The tip of the piezoelectric transducer 61 is contacted by the island section 71 from the back side, 
and the piezoelectric transducer 61 is being fixed to the pedestal 63 by this contact state. A common 
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driving signal (COM), printing data (SI), etc. are supplied to this piezoelectric transducer 61 via a flexible 
cable. 

[0098]When the piezoelectric transducer 61 of longitudinal vibration mode is contracted and discharged in 
the direction which intersects perpendicularly with an electric field if it charges, it has the characteristic 
elongated in the direction which intersects perpendicularly with an electric field. Therefore, in this 
recording head 62, by charging, the piezoelectric transducer 61 is contracted back, the island section 71 is 
back pulled back with this contraction, and the contracted pressure chamber 73 expands. The ink of the 
common ink chamber 74 flows in the pressure chamber 73 through the ink feed path 75 with this 
expansion. On the other hand, by discharging it elongates towards the front, the island section 71 of the 
elastic plate 67 is pushed ahead, and the pressure chamber 73 contracts the piezoelectric transducer 61. 
The ink pressure in the pressure chamber 73 becomes high with this contraction. 

[0099]Thus, in this recording head 62, the relation to the above-mentioned embodiment and reverse of the 
voltage level and the expansion contraction of the pressure chamber 73 by the charge and discharge of the 
piezoelectric transducer 61 has become. Therefore, when using this recording head 62, the common driving 
signal [ positive/negative / contrary ] and driving waveform of voltage bordering on intermediate voltage 
are used in the common driving signal and driving waveform which were shown by the previous 
embodiment For example, as shown in drawing 10 . the common driving signal and driving waveform which 
carried out the direction of a rise and descent of voltage reversely bordering on intermediate voltage VM 
are used in the common driving signal and driving waveform which were shown by drawing 4 and drawing 5 . 
[0100]That is, in this recording head 62, raising voltage performs restoration of the ink to the pressure 
chamber 73. Similarly, the regurgitation of an ink droplet is performed by dropping voltage. And even when 
this recording head 62 is used, the same operation effect as the above-mentioned embodiment is done so. 
[0101]Generally it divides roughly into the drive system of an ink jet type recording head, and those with 
two kind and one lengthen, and it strikes, and is a drive system, and another pushes and strikes and is a 
drive system. 

[0102]In [ drawing 1 1 is a figure for lengthening in the case of the recording head 62 shown in drawing 9 . 
striking, and explaining a drive system, and ] this method, The pressure chamber 31 in a waiting state is in 
the state of the floor area standard which is not an expanding state or a contracted state, either, in the 
following decompressing process, shrinks the piezoelectric transducer 25, expands the pressure chamber 
31, and, thereby, is filled up with ink in the pressure chamber 31. Next the piezoelectric transducer 25 is 
expanded in a pressurizing process, the pressure chamber 31 is pressurized, and the regurgitation of the 
ink droplet is carried out from the nozzle orifice part 13 in the pressure release process of following this. 
[0103]In [ drawing 12 is a figure for pushing in the case of the recording head 62 shown in drawing 9 , 
striking, and explaining a drive system, and ] this method. The pressure chamber 31 in a waiting state is in 
an expanding state, in the following pressurizing process, expands the piezoelectric transducer 25, 
pressurizes the pressure chamber 31, and carries out the regurgitation of the ink droplet from the nozzle 
orifice part 13 in the pressure release process of following this. 
[0104]Next the 1st and 2nd modifications of this embodiment are explained. 

[01 05] According to the kind of dot he adjusts the starting point position on the time-axis of a common 
driving signal, and is trying to make the dot of a desired kind reach a desired pixel in consideration of the 
regurgitation time difference between dot kinds in the above-merrtioned embodiment 
[0106]However, in the above-mentioned embodiment if printing conditions which carry out the 
regurgitation of the two dots in the same driving period under same path arise, it may be unable to 
correspond with the common driving signal shown in drawing 4 and drawing 5 . That is, since the common 
driving signals from P226 to P257 are used in order to carry out the regurgitation of the small dot so that 
drawing 5 may show, if the small dot regurgitation is chosen, the drive pulse for carrying out the 
regurgitation of an inside dot or the large dots is ungenerable. 

[0107]On the other hand, since it interferes in the drive pulse for inside dots, and the drive pulse for large 
dots mutually and they do not suit so that drawing 5 may show, in the same driving period of the same 
path, the regurgitation of both an inside dot and the large dots can be carried out 
[0108]Then, as the 1st modification of the above-mentioned embodiment only when carrying out the 
regurgitation of an inside dot or the large dots, it is made to carry out adjustment of the starting point 
position of a common driving signal. If it does in this way, the pixel of a request of an inside dot and large 
dots can be made to reach the target 
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[0109]In this modification, in printing in both directions of the scanning direction of a recording head, The 
discharging timing of large dots is amended and the discharging timing of a small dot does not amend inside, 
but the discharging timing of an inside dot is amended and it can avoid amending the discharging timing of a 
small dot inside in the direction of a return trip in the direction of an outward trip. 
[OHOjAs the 2nd modification of the above-mentioned embodiment, the waveform of the common driving 
signal shown in drawing 4 is changed, as shown in drawing 13 . and it may be made to make only an inside 
dot and large dots breathe out That is, while it interferes in the common driving signal shown in drawing 13 
mutually and it does not suit it is for generating the drive pulse for dots, and the drive pulse for large dots. 
Since according to this modification it can respond also when both an inside dot and large dots are chosen 
in the same driving period under same path, the pixel of a request of an inside dot and large dots can be 
made to reach the target 
[0111] 

[Effect of the Invention]Since the starting point position on the time-axis of a common driving signal was 
adjusted according to the kind of dot in consideration of the regurgitation time difference between dot 
kinds according to this embodiment as stated above, When carrying out the regurgitation of the dot which 
prints one line on a recording medium by horizontal scanning of the multiple times of a recording head and 
from which a kind differs from the same nozzle orifice part, it is possible to make the dot of a desired kind 
reach a desired pixel certainly, and, thereby, improvement in image quality can be aimed at 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. ' 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1]T he functional block diagram of the ink jet type recorder by one embodiment of this invention. 
[Drawing 2] The sectional view showing the ink jet type recording head of the ink jet type recorder by one 
embodiment of this invention. 

[Drawing 3]T he block diagram showing the important section of the drive circuit of the ink jet type 
recording head of the ink jet type recorder by one embodiment of this invention. 
[Drawing 4] The wave form chart in which being a common driving signal used in one embodiment of this 
invention, and showing the common driving signal for generating a large-dots drive pulse, an inside dot drive 
pulse, a small dot drive pulse, and the fine vibration drive pulse in printing. 

[Drawing 5]T he wave form chart showing the large-dots drive pulse generated from the common driving 
signal shown in drawing 4 , an inside dot drive pulse, a small dot drive pulse, and the fine vibration drive 
pulse in printing. 

[Drawing 6] The explanatory view for explaining how to determine regurgitation time difference in the 

regurgitation time difference decision process in one embodiment of this invention. 

[Drawing 7] The explanatory view for explaining how to determine regurgitation time difference in the 

regurgitation time difference decision process in one embodiment of this invention. 

[Drawing 8] The figure showing the common driving signal for small dots into the size to which the starting 

point position on a time-axis was adjusted by the starting point adjusting process in one embodiment of 

this invention. 

[Drawing 9jT he sectional view showing other examples of the recording head which can apply this 
invention. 

[Drawing 10j The wave form chart showing the large-dots drive pulse generated from the common driving 
signal and the signal of the recording head which were shown in drawing 9 , an inside dot drive pulse, a small 
dot drive pulse, and the fine vibration drive pulse in printing 

[Drawing 11] The figure for [ which is one of the drive systems of an ink jet type recording head ] 
lengthening and striking and explaining a drive system. 

[Drawing 12] The figure for [ which is one of the drive systems of an ink jet type recording head ] pushing 
and striking and explaining a drive system. 

[Drawing t3] The wave form chart showing the common driving signal used in the 2nd modification of one 
embodiment of this invention. 
[Description of Notations] 

1 Printer controller 

2 Print engine 

8, 62 recording heads 

9 Driving signal generating circuit 

13 Nozzle orifice part 

22 Selection signal generating section 

23 Level shifter 

24 Switching circuit 

25 and 61 Piezoelectric transducer 
31 Pressure chamber 
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L Large dots 
M Inside dot 
S Small dot 

X1-X8, and Y1-Y4 Nozzle group 
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